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Establishment and application of three-dimensional computed tomography
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Abstract: Objective To investigate three-dimensional computed tomography ( CT)-guided percutaneous lateral ap-
proach for foramen ovale puncture and introduce a novel method for treating trigeminal neuralgia through selective radio-
frequency thermocoagulation. Methods Three adult skull specimens with sawn parietal bones were scanned using a

22 G radiofrequency puncture needle. The Hartel anterior and lateral approaches for puncture were simulated. The needle
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tips were inserted into the foramen ovale, followed by skull CT scan with the puncture needles in place. The specimens
were scanned to establish a standard image for CT perforations. Using the CT reconstruction data, the relationship be-
tween the needle positions and tips for the two pathways was measured and analyzed. This analysis helped determine the
techniques and skills required for the lateral approach puncture to accurately target the semilunar ganglion. Additionally,
the clinical data of 64 patients with primary trigeminal neuralgia types 2 and 3, who were treated with radiofrequency
thermocoagulation in the Gasserian ganglion from March 2022 to February 2023, were retrospectively analyzed to assess
treatment efficacy and sensory loss. Results Using the needle and skull specimen, complemented by CT scan and im-
age reconstruction, two puncture pathways were compared. The CT-guided percutaneous lateral approach facilitated the
successful establishment of a foramen ovale perforation, which was applied to treat 64 patients with primary trigeminal
neuralgia, achieving successful entry into the foramen ovale and enabling selective ganglion radiofrequency thermo-
coagulation. The patients were followed for 1 week to 12 months, with an average of (6.0+1.9) months, and reported
treatment satisfaction and no recurrence. Conclusion The application of CT-guided percutaneous lateral perforation
technique provides a new and feasible therapeutic approach for treating trigeminal neuralgia by selective radiofrequency
thermocoagulation of the semilunar ganglion.
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Figure 1 Computed tomography of the skull, simulating the Hartel and side approaches puncture

A The side image; B: The front image.
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Figure 2 Three-dimensional reconstructed images of the skull specimen and probe after computed tomography
A: The sagittal view; B The coronal view; C. The axial view.
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Figure 3 Computed tomography scan reconstruction image inferior approach puncture method
A-B:. The front end, 1.0 cm bent in 300 arc and shaped radiofrequency probe; C: The two probes overlap in the compu-
ted tomography three-dimensional reconstruction image; D In the CT axial image, the tips of the two needles essentially

overlapped.
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Figure 4 Three-dimensional reconstruction image of skull computed tomography shows shorter lateral approach puncture path
A The access path in Hartel is approximately 80 mm; B: The side access path is approximately 50 mm.
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Figure 5 Clinical application of lateral approach puncture in radio frequency treatment of trigeminal neuralgia

A The RF needle injection point; B: The RF tip reached the outer port of the foramen ovale; C: The RF needle rotation

adjustment; D. The radio frequency needle was inserted into the external orifice of the foramen ovale; E: Some patients

exhibited cerebrospinal fluid leakage, confirming that the puncture needle had reached Meckel’s sac.
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